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(57) Abstract: A field-effect light-emitting device having a long-term reliabil- 
ity and a wide selectivity of emission wavelength. A light-emitting device of 
field-effect transistor type comprises an electron injection electrode, namely, a 
source electrode, a hole injection electrode, namely, a drain electrode, an emis- 
sion activation member disposed between the source and drain electrodes in 
contact with both electrodes, and a field application electrode, namely, a gate 
electrode for producing electrons and holes in the emission activation member. 
The emission activation member is made of an organic semiconductor material 
having both electron and hole transporting capabilities. 
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m m m 

H-y^ S^y ^Xf£/\°-h2|g40#L275~L278^- S?tefcJU SSftiStttttt ^-f ^ 

— ^ ±&©«k5&pn&^©^^fc2tu &m®i&m^rcm<D#<7<D 
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Jt>z!i b a; -fe 3r S^tf* 7 > £ ffl Vife A-LEFET«, J: o T?« b 7c a 

-ttz/^yx. > c^t a-6D <Dm&&&&y£mimmi t vxm 25 w © 
p H iP« £ 43 xmtfz t£ nfe v - xms2 3 r# f w >««24 1 b t © tjv 5 n # a 

hlfii»»26^LT0K'ft:T;U5ri^A(Al l O^*i#E*, T;V5 — 
Bl{ bM$& (ZnO : Al ) Wkfr £> & § h m@27 & b , 
(OTMIS) M*«l*h7>^X^(«TFET)«3fi*S^$nTViS. 

_hfBA-LEFET© H l/-f >«SR.t^y- y-XlllfiWitT 
Rtf IE?L# a -MVttfcmmiiLRZtlElLfcmm®. IZ& A £ ft § o £ ft £> IE A © 

_hfB^fcM^^ft7cA-LEFETT«, iMIIWilT, lyLltMtt^ll^ 
b ^ b £> , _h j£ b & A-LEFET fc:fe V* T %> & © «k 5 lfl]B & S . 

ss^»tt8B« t bx a; -6t t o wm&mmmm. b w § -mz , 

S^T©JftMW/£B»^©fHtmo- 3 ~10- 4 cmV (V • s ) T&D, Si^T^lO 0 
cm 2 / (V • s) HiST&^o 
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^tOM^^n-S. ^(Dfrtb, a-6T£JEV>fc*§'g\ SBSfcifefifcil. 6eV^ J: 
2.2eV^T (&S#5564—775nmK:ffiS) O^X^V^CDigJWfcllSJt^nS. £ 

(Re z> ft & <z>^> 

( 1 ) * : m;ui3*«*rfcfc>'& v— lETLaAJBmm-fcfr^ f w > 

Sftfc3fi3teigtel»*t£, MIB^filffifiPWffi^fc, tliiftWIS^ttii 

hilt, £ At* tcmmj)3k h7>^^ m^h^t $» o x , 

(2) fflrlB^SI^a^^fcfettS^iiETLiiOSS&ftOJt^, 1/100-100© 
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(4) mmmm^mmm^ *vV7mmmo i4 /cm*MT-v&z, ^ 

(5) fufe«¥^*#»«> J:bSSn:{I^10 8 Qcin^±©{i^Wr§> (1)©« 

(6) itufB«#S##5|TO, ; >p-y<Dmm¥mfox&z>, 

(7) MfB«¥##*ffi«, sp3^fL3l^7T^bTV^j^m^^^t-r§ 

(8) Mf3M^##:WH3:, y^^^yW&Z, (D~(7)0i#^b7 

(9) MfB^4»^#3|TO, Il-VIjfcfb'^ *>L<«, Zn<h, S, Se, Te^ S 

(10) fLffB«¥S##f^, III-V^^t), t>L<», N£, Al, Ga, Infr 

(11) itrffB3«^##^f4«, S&KM^S^tS F-/^htlT, 

(12) MfB^$¥*#fcm«, $ 5 fc^t^Sf h t LT, 
^±^7C^CD-5^^^< £h—~D(D7tm%:^TZ>fi\ t>L<«, Tm, Tb, Pr£>J; 

3?? 7 o 

(13) ftrf3«¥*#*ffite, $ 6 t^tp't^Mt^ H-A> b t LT, 
4>&< -DO&MitM^-S'&fr, feb<H Cu, Ag, Au, Al, Ga, In, CI, 
F, Br£><££/I (Do%'Pt&< fb— ^(Djtm^T^^ ( 9 ) comH^JlH h =7 Z/V 



WO 03/071608 



PCT/JP03/01716 



(14) wmmm^mmmu, $ & h-a°> h t tx, 

Ciu kg&&T$ku<Dv%'J>f£< th— ■ZKDTtm&^h, #0, Al> Ga, In, CI, F, 

in, fk >mm 1 4 , ^**;ms 1 5 , mmm i 6 ©ij$s*stt«. 

0*56*^0* ?K a-6Tm B 0 2 1, (AO 2 3, FW>tl 

(AO 2 4, tf—hmmm (A 1 2 0 3 ) 2 6 , (ZnO:Al) 2 7 ©«$o 



(1) #§j£ 
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(2) ^fcWjfc 

m<Dm^%n^^ ztiz^vmimt mmzwim'v&z. 

(3) £SB<Z>HM8B («t6-*m-S5I*fc*) 

(51SS-™^7X»a #3&S3flIfflRTIBT»D, Zn(S,Se,Te)j&>£& 
^^^ffiW©*^^^ Zn(S,Se,Te)JMHu GaAs> InP, SK 
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(D— c i ) mm~m&&m^&mmmM<D&m^umz#mm£mm 

583fe!ftft*»*fc«)C lEJLRtfm^OBIfrSfiJU Rtt&K-fiifi&Ko 
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n § * u r © a? * < & o , v — x ms^ £ # f w >»k a> 

Kra§^t«L^o Sfc^KIl 10 14 /cm 3 ^TT^§ o +tU7» 

6 ax sns+turo jfc*#**B2ttt /h $ < & o t , mytm^ tLxv morn. 

IT> ZnSJR^fclttSiC, te<Z>II-VI**MMfr$\ III-V^S#> $ £ 

fcteU CuIn0 2 ^©¥S#^b#l, Si 3 N 4 > AlN#©^##g«#^fflT#& 0 

fc< t>b— o©7C*t, S, Se> Te, Po© "3 "5 ife 

— O ©7C5^ D , #?J*J£\ Zn(K ZnS, ZnSe, ZnTe, CdO\ CdS, 
CdSe, CdTe#T&3 0 d £T 1 1 l-vi£###£ «$ff^±CDIIIA7c3fc 

AK Ga, In, Tl©3*fe©4>fc< 0©7C*i, VA^7U^-e«.§N, 

P, As, Sb, Bi©5^©4>&< ife— ^®7G*£j&>E>fcS¥S!l#T*tK 09*.fcf* 
A1N, A1P. AlAs, GaN, GaP, GaAs, InN, InP, InAs#T&&„ 

H W >*«CDWte:l8W-6n«IS«t«fc D+#JSU*nfcr«fcV>. fflv^St^fi 
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&mgk&m^z>m&fe, muttm<DM$imwm&?). ^mfsi^m^m^mmx 

SixNy, T^^tX^JK- ^A, SiGe#^^§ 0 
(D— (ii) Kii^MttSEM 

#?£u< rau mmm^oso?it%^±m^M^M^ : m^vr^ ) b(Dx$>^ 0 
•£t>\z, m^v<u, ^MJM^(Dvt>mmm^(Dn^itmoait%u±x^>^ 

h(DX&Z> 0 

^^nx^%%<Dx%<k^o 
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TWrXMI^bTH 7W7X*^> (a-C) , zMttex^E 
^77X*-*> (a-C:H) , 7^7 7XM* (a-CxNy) ^mihT^JVy 
rXMI (a-CxNy:H) JiftTW7^A-^> (a-C:N) , AD^>ft 
7W77^J^> (a-C:F, a-C:C1^0 #^fe>n£o 

(Dm$:feW.m (Sfi©^) ^^T^, ^©gSi&^^&cD^-ar^J;?)^ 

n § ie?l \z Mm £ n § £ t £ «k o 4* w jkist & s g m mtsfr&mj&'Z n§. g & 
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# b , j&m £ L T3§^#f£ © f£T fc o & W & ^5 Tf & § o 

x*;i^— 3l2.0~3.5eV©M#fc:583tefc!— £ (v>fc>«>sn> FAtf-^) ^16 

MZ&^X. 5.0~5.5eV(DX^;i/^— M^^^t* ^^tf— 2.0- 
3.6eV©X^;i/^-««Kl5»^*r«t!-^9SlftCDlffif^±, ££&;i£P£L<te> 8 

.kSff^Spfiia^X^.;!/^— M«5. 5eY*tfSES#&225nii©^|ftk:ffiS'rs. * 
S#?j238nm<£>fg3fc 1 & £ „ 
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(ta-C) <Dm&. llliS^TOIBI©X^;^-^tt*&2.5eVTi:n«S[S 
fc: y 5 X V CVD& J; D £fr 5 7? I£T j£T # & „ 

<g>- (i i i) ZnS»553te«tt«# 
^tr«rStT!a6tK JUfcWfcfitZnS, ZnSe, ZnTe, ZnS x Se (1 _ x) (0 < x < Dt&tfmtf 

&3te&fi^3S3fc&*£ft£t*3©T, IS)5:S*T*«. ZnS, ZnSecfeitfZnTe 
ZnS£K/3-ZnS*ii, Zinc Blend *Jt), fe L < V)Vyf&M(a- 
ZnS«jfi)©«ia«jfi*Wb, ^6©|§lijlfe*^0^MtLT^^§ 
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ryjvymmmmmm^ ^mm%mnmz&n%mn&^<DW^(Di±mzim 
mmm=m, 0«77-f>t757^x©ii^ fg2jK, mi^, rtf*& 

(i) ZnS 

l,020°C-Tr^;i/^i!£Mfcfe#T§o ZnSteit$!l3?i|i§3. 7 eV£f#^ 0 3.7 eV(D 
X*;]/^— teu ^O^SibT335 nmlzMfoTZfrtf), ZnSte335 nmR±<Z)^S 

^BSft, ir?«SMBr*U mfmXt£E\Z&Y), «335 nmftiScD^^^^V^Tfc 

ZnSte^|JI£nT35£>T\ ZnSt<fc^pnS'&«^3Ei$nTV^j:V^^T$.^)o £<Z) 
7c&, ZnS^ffll^c^^&AM^^^Vt-rx^^V^T^, IE?L«> ^a^b^ 
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) U X fct, m < *±£r \Z £ £ S o T V> & ^ o 7C o 

n«S»— §|S<LbT, ZnSjgt^-T^S^, n-ZnS^JB^S ZnS<h 

^«A>F^fc#ST§m^<him F-A 

tMSfcfcS (^#|Wl^li> &3fc#A>F:/y^ 1987^, 144 
J€)o T&:bl3, ^^^ibTH-A^h^SA-r^^tCfe, agita* 

« iri & m < / 1 > f ^ ^ ^ 7°^ £ o -m * tfi^ © ^ & m -t & m m& 

T^So T^t)^ ZnS4 , ^AgiCl^^SAb7c«'&fc«(ZnS:Ag,Cl), *^BJ 
©^f^teW^^U Cu«hAl^^^SAbfc^#fc«(ZnS:Cu,Al), 
iO^flilM^^t^. Sfi^tS^tfitjSDT, 5f*50frF-A> 
F ^rSvS^o 
(ii) ZnSe 
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^t7^f#T$-&o ¥#f*#tt^«, ZnS^ZnTe«fcK)«nT^5M^^So 
StMMteZnSJ; 0$i^o 2.8 eV0X^;i/^-^MJST^7 , 6O^Stt44O nmT& 

440 nm«tOSV^S&^, RJIi^^^cO^^fiJfflT^ £ . 
ZnS chlWIilK:, M^^#^^^^o ftfflt 

ZnSe©A> Hfl»fc^'r*« J ?iIE?L©ES©S3B'&fcJ;S<Z)T, #$89i©$S£ft 
StHPte, ?&*440 nm#3ffi©##3te*»*rs. 

LT8 lm/w^I$nfc (tR*^$i&S* Jfcffl#JiI> H71#, 1518H> 2002 

p-ZnSete, ZnSe^T^ir^^ — tLTLi^N^iALT^^tlTV^. # 
lCN«K»ffi©iE?L&^$**T^-fe^-tbT^nS6T*t), 1 x 10 18 /cm 3 fM 
&(DJElimm^nm , \i^< #<§> H (S.W. Lim£>> Applied Physics 

Letters, vol. 65 (1994) page 2437) . t £ 3#*/p-ZnSe©3r* U T^Ste. Au 
^©^ISt<h©F B 1fc#IStt©^^§fc«MtS<^Vifc^, p-ZnSe£ 
Au^»Pt^(D^jSl|gi©M{-> p-ZnTe^p-HgTe&£(»ft&ri>;5?£7 MiLT 
#E^^ *iStt§#^§I»$tlTffc 0 b#>U ZnSeiZnTe^HgTet 

£7c, ZnSe^^/W Xteu *^^^@<> iffljb$tl§fcSoTl^^„ 
*^HJ©m^i^h^>^X^M^*^T«pn^^ffl^^V^©T, p-ZnSe 
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^ibT> ZnSeJi£grr£«fcn-ZnSe&fflV> SS^ttSP*TT*SZnSe 
(iii) ZnTe 

ZnTete, ZnS£!*giMSti£fcL< tt^;i/^«£SIISffi»3fiSWb, «!TO§2.4 eV 
£*3^, fiIIW7^fF^t77Wra5. ^iMttttt, ZnS^e 
ZnSe«fct)fiinT^S@^25S„ flfWiflteZnSe «fc D $5^ = 2.3 eVGDX^M 2 — Id 
MjSi~§7 l e(D^S«520 nmT&£©T, 520 nm<fc DSV^fi^O, bJIMSlIX 

ZnTete, ZnS^>ZnSe£M&oT, pM F- If >^«Jt^WW^T$> D > 1 x 

^BJ©m#^b^>^X^M^^T«pn^^fflV^d:^(DT> p-ZnTe 
^n-ZnTete&^&MiliTte&^. a&SZnTeSfC 
^t^P^S^M^^ P*»* 6 ZnTe® *KlIE7L£& AttlS, SBftSF?*^ 

p«®(D— gP^LT, SI31&?SttaJ#T*SZnTeSteS*t"«5JBtbTp- 



WO 03/071608 



PCT/JP03/01716 



17 

(iv) 

ZnS, ZnSe:fccktfZnTe«ra— ite&«5ft£ : #b, 
ZnS x Se (1 . x) ^ZnS y Te (I . y) ^«J:CD@^#:^^^ £ *ftW<Dftftfi5&Btt £ 

J; DS^SO^^pJt^fc^^o /^FSSfCX^UM 2 — ^fcfc, ZnS 
&3.7 eVTifc5335 nmfc, ZnSete2.8 eVT^S440 nmfc:, ZnTete2.4 eVTf^S 
520 niifcfBiSfS. 

ZnO— Cd, Mg, Ca, Sr, Ba^TB#^^.§ 21 £ fe nJfgT^^o M^Lfcf, 
Zn x Cd (1 _ x) S, Zn x Mg (1 _ x) Se, Zn x Ca (1 _ x) Te, Zn x Cd (l _ X )Se y S (1 _ y) 
fflViSdt^f^S. gm$n^Zn«Zn(Z)5^©10 

S&fc&tlf 5» ffiife^l^»libtffi^T, £KZ>>t»fc:ZiiS, ZnSe^ 

%^ttgP#<hbTZn x Ca (1 _ x) Se y S a _ y) §ffiV^ bTZn x Cd (1 _ x) Te£fflV»T 
fe&<, %7 l 6^ttg|5^ri:bTZn x Mg (1 _ x) Se y S (1 . y) ^fflli, f^^ 1 ^^^ LTZn x Cd (1 _ 

on > F ^ * y < ft 2> «k 5 fcl^ E t d^t^n? $> £ o 

£n&<DZns^#j5t&, ^jp^^ K-^-rsci tT^jp^»'«t tj^^nsap 

^An^>7n*^#tf&n5, MxJf, ISKCu, Ag, Au)tIIP(Al, Ga, In, 
CI, F, Br, I) ZKD&maiZ&Q, IP, I IS¥©W#CD?*Jt £3IM§ 
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ifrtfcsfc greats. MnCD^Jnte:«k?)e6©^*«#&ns. ±fB^»M 

ig&F-/\ 0 >h<hbT«> ^±11^*, 09 fc£Tm (W) , Tb(li),Pr(S), Sm(#) 

#^wenso fcfa, mffinmoirc®, mvyyitvn anF3)© 

»#)«jl^5mol%OT©«T»$n^o 

Zn£S,Se,Te££^M>Sf«> MOCVD?^ MBE^TSitfS d £ 

tt, 400~800nm@S©nJ^©^7 1 6^nTtgT^^o 

r^fc & £ c & ^ ;t ~ ^ v ? n y *? ? v immmm.im$i §ni>„ 

Mfc#>#)l (Ta 2 0 5 ) » Wiikmm (SiOx) , M^;i/n-^A(Zr0 2 K MikTJV 
^^^7A (A1 2 0 3 ) ^(D$fi«^«m^%$>§V^«Si 3 N 4 ^^«#jSS^%^7# 

y-Mts«, ^r-hm®^mi±^EPjpi-§^<hT, ^MttMtax^n 
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(4) mmtta 

300KT©MT?^bTVi«. ^ft^©^ 300-400K©^HTfBmbfc^ 

(5) n«d 

(jmtmw-pcvd) s«©^KSrtfct8«^nfc^sift^«##siR^;v^— fc^c 0 # 

pmmmmt-&-<DMfeMm£m¥m\zfe&$kflrT\z&^x, m&m. sghz 
tf^^->^;v-T> F-^ , -y-r^ ; E> F^0 H H ^^ff^bfc o 

ttiftlES^ * > (CH4) ^iftMJtTK* (H2) £ «fc o T« L frm-fr fiX <h 
U ^^>(7)?«S«3^%(M^#1)> l^%(M«-#2)S:lX0.2^%(m#3), U 
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{ioo}®^, ^(Dj^Mmm^tv, mmmouvrt:$>*Dfe 0 

120ppm, 70ppm, 30ppmT&f9> ^^7C^© 5 %sp3^j&fljt£3#/&LT^ 
»HW>«itbT, tfet— 5S0.5 mm©IE^^©^*@S:lKj?$100 nm£ 

Ra=10 nmT^^o C CTffl^fc^Ay^ 'J >^SfiH 

JWSt§ £ t «fc o T, y-XtW H W >*S £ y-r i 7 ^ > Fit 11)81 £ 
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mtfr&tfe, ^-n^niOOsccm, 8mTorrfttf2mTorr*T?fc*K ^Xmm^ntl^ 

F W >iSH^LTHffl©t^^E|lj]Pb#tgf B 1tM§iiiraL^i 
£ fclO. 5mm <hb 7c „ 

c n k cfc o t > ^mmm^n.m^ f ^ > ^ mmytm^m s nfe „ 
vifo«>s^^ u y <£> f u ^ hsmffif&a&matsans. Fmffi£+iov<h Lfc*§ 

* IWJfl^ (D mTfc t)~felX10 3 ^B2Xl 0 3 cmVV 'S^fU tVX(Dm 
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2{§cD#TS§+i7^e.+23v©^©mj±§ fw >mmizmu-tz>t, v-xm 

»1T©Mim^m«/h$^o b^U &K&^V^>mil4'^#£b 

Smc, hSffiibT+lOV^TOPb, +20V© FW >«J±^PPinb7ti^5> 

liMth f2M3J;D, 5.2eV (^S^238nm) ^^»^e>tl7Co 

^< ^ ^ y f ^^ttfm & m m h ? > ^ x ^ mmm. \z & ^ x s & 

<mi> 

(cmVV-s) (cm 2 /V-s ) 
#1 1 . 6 X 10 3 1.0X 10 3 1.6 
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#2 1. 8 X 10 3 1.5 X 10 3 1.2 

#3 2.0X 10 3 2. 0 X 10 3 1.0 

« (e g (ev) ) Mtfiz, m(Dmmmz&vTtimztifrn^M&mM~?&z£ 

ti; o TSfiTT# V - F ^ ^ t >XX^^ h;WC&^T, (5.0^ 
5 5.5 eV^(DX.*)V^—mmzmm~?%^yt¥~P<D¥--l7ffim) /(2.0/^ 
£3.5 eV*T©X^;i/^-ffi^^igT^^H"^cDt: 0 -^^it)©{fi(CLb 0 - 

^ m&it) }%.m izm-r t & d t $> o & . 

#3J;0> 5.2eV (feftf<j238nm) 1:56316^6115 tlRlRSfc'&ttJftCDXt^ h a;i/ 
$^'>t>XX^ h;l/fc^V^T> 2.5 eV (jfcB#5496nm ^R&fc^fcjBHfS 

eV («^238iuik g fijgjj&^fc: <fc55fcftfc*HMi) ifi^fc^W^CDtf 
-^^^bfco SinSOt!— ^HftJtt" &=bl3(5.2 eV©t°-^73iJS) /(2.5 



<m2> 










urn- 


p (Q - cm) 


£ g (eV) 






#i 


2X10 8 


4. 3 


4. 5X10- 2 


1. 2X10" 2 


#2 ' 


5X10 10 


4. 7 


1. 3X10" 1 


3. 3X10" 2 


#3 


1X10 12 


5. 2 


8. 0X10° 


5. 0X10° 
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-#>(a-C:H)IS^7X7ft^^fi (£TF, rf-PCVD) 8n??gJ&b;fco 

#w\ mn&sm c^M&timx io- 6 p a ) ^to^o d©rf-pcvDgB«* ^gjg 

fee H^XtlTH iftMS(99.9999&)©^>(CH 4 );tfX£JEV^ JfefJfttfX 
©r«*«100sccm,^^|^|©#^^XJ£^«0. lTorr^bfco ^\ U #;i/X >7 : - 
7^t£AbfeitiM^ft;'J«100W, S«^^-^Abfe^^«^»150Wi:b 

H©J;-5fcbT> StRifca-CiHIR&lAtni^bfc. 

^^nft^XvKjfcg, ^WSS^IM h n >±fcq| (ECR) MS 

jis«s&ffl^fc*>©Tt>^#wii7?a5*. ^ > (ch 4 ) 

oa^, mnm^u> (c 2 h 5 ) ^ -hk©^**, i&^«M*£M*<h7.KS§ 

JE^JK $nfea-C:HS«, MlfJiC^©«j£/^97%T&S9> ^0Ri©5^, 83% 
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£7c, ^^T©IE?L©M»Jg»2X10- 1 cm 2 /V • s, m=f-(DM,W}& U.\ X 10°cm z /V • 

**;nre» 2.oev m&mmiw\zmm-?z>) str— ^t-rs^n— 

ZnS:Cu,Al©M 

*®fc»#:chbT©^^-fb^200nm^WI~§^:^$15X15mm> J#t£ 650/zm(D 
Si (p^^f7\ i:btSSrL8Qcm) &m±lz. mUUmt LTku&m SfliftX/ly 
^^^lmmX2mm, ff$80nm©V— ^«fl|jtt^ H W 

3£>fc\ ECDJiSfc:, ^»ttSS«tbT0ZnS:Cu,Al** : ?«g^3fcrfc«fcoT 
tlbfc. Cu,Al^iit^^tl^n^JO. lmol%,0.3mol%©ZnS^I/y h ^^iUCffl 

Cu^O. 08mol%, Al £0. 26mol5i;^A/W;fco 
J$Il£nfcZnS:Cu,AlJite, «^©a»jft^l2cni 2 /V • s, IE ?L 
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5 35nmfc: tf— # £ M ©SSftflflBiW $ nfc . 
ZnS:Mn 2+ ©M 

ftaoT, *JfiM3i:l^^tc:SfSbfe. Mn 2t ?1^0.2mol%(Z)ZiiS^ W b&M 

J$K$nfcZnS:Mn 2+ Jite, SSfr&j&UOcmW • s , 1E?L<D BWim& 

0. 15cm 2 /V-s> m^iIE?L^©BWjJS©i:b^67T$.ofeo Sfc, Jtffi#L*fct, 1 
X10 9 QcmT$)o7to 

590nmfc: fc!— ^ § £ ft6©5S3te#*«aj $ ti7c „ 
(^JfcW) ZnS:Cu,Al©M 

*JSM3i|WJ#cDS^> y — XM, HW>««±f:, ZnS 0 . 8 Se 0 . 2 :Cu, Al £H 

fiit ta^T*i^3i^iiniiufc 0 cu, ai« -en-en, 

0.2molX,0.5molX©^I^y h^Pg^fM^JS^ JStJ¥te400nm£ Lfco 7£/S£n&flg 
ZnS 0 . 8 Se 0 . 2 :Cu,AlTra5 D, Cu£0. 12mol%, Al £0. 40mol%*B-/u-r ^fc„ J«£n 
7tZnS 0 . 8 Se 0 . 2 :Cu,AlS«, S^(Z)B»jS^25cm 2 /V • s, jE?L©MSfrft^l. lcmW • 

560nmfc t?-# §f t5ftfi©^^«S!$n&. 
(H»!|6) ZnS : Ag(DM 

10mmX10mmTJ¥$625 ^m©iSJgin;GaAs*^ (it jg*TL3 x 10 7 Q cm) (D {100} M 
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(WH35mm) ftfdfgfi (-fegA£T§) bfe, M**<t LTAg*&5N£ 
0 . 2mo 1 b fc ZnSte 1 g£ ffl ^ , £ © JM^ & ~> U * # 7 XlOflM^ fc An, 

&fc£tc&, fegA,B(D^jg^^-n^n95o o c, 6oo°c^f^u, mmrp&mxfrB 

3.5%©H 2 ^A*200cc/^©^*T^bfe o Jn8&£— PSHaffV^ j^^I^TPlI 
$i±fe 0 &R_hk:te;, ZnS:Ag|gj&t600nm*i«tbfeo Ag©fiJ^«|U0. 02mol%T$>^ 
fee ^H^n?tZnS:Agji«, © ^ ftS#U0cm 2 /V • s , ^ElKDBWi&f)^ 
3cm 2 /V • s, «^^IE?LiC9M»JiScDj:b^l3T$.^feo itm^m^ IX 

10 9 QcmT$.-p7Co 

d©ZnS:Ag±t, liffli bTIn^ffi V^T*^*fe^d;o T5mmX 2mm, J¥ 
^100nm®V-XIISS:^Hl/-<>mS^WPffi50Aim (5mm©j7J^*ffR]) Tr@3Sb 

fee $e.^^-v^;«^ffi"5«fc-5^> Auo^mmntvrcm^mmmmz^^ 
)vu&m.o £.?\zmmi£fttc¥-bm±.\z, mmMmzYi&m^, mmmx/^y 

^mz^.r), Jf— hSS^r5X2mm©A^$S:^100nm(Z)J?$^^^bfeo 

\zmm%nfrmytm&mt, mtm^mmmmz, 
mm-t %fr&<Dn^mmnM~rt£.in%>f- bmmt, ^iMxr^m^m^b^y 
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it m <d m m 

2. ffitB&#!¥##:#tt&, n^£mjit<DBW]m.<Dttm/ioo~m(Dmm~£$> 

ft*?. 

m i fcaa«©«^s&* h ^ >s?x*a!fBft*?. 

5. MfBM^S^TOte, J*Stn:fi^l0 8 Qcm^Ji©#[*Wr'5, £££#1* 
ft 1 WB*£>«^im b 9 >$>X*M3fcft*P. 

b 7 ©viTn^iciB«i©«ifj8i&* h ^ ^x^sissft*?. 
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10. tufB«^*#:#^^ lU-Vmih^m, %h<U, Nt, Al.Ga, In^S 

12. tfiWB«¥«#^«> $ B (CM* F-A > h i LT, m 

^< ife— ^©#«7U*^^-r§^, feb<«, Cu, Ag, Au> Ah Ga, In, Ch 
Ag^ctrXAu©-5-fe^< tfe— Q©7u|i£WU ^o, Ah Ga, In, Ch F, Br 

mommMM: b^>^x? mmytm^o 
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